Bone density in osteoarthritic femoral heads removed at joint replacement surgery - quantitative assessment by histologic and fine-detail radiographic analysis.
Objective. To determine if there is a change in bone density in osteoarthritic femoral heads removed at joint replacement surgery and to compare bone density in different arthropathies. Materials and methods. All femoral heads removed at joint replacement surgery at St. Michael's Hospital were examined in the Laboratory of Bone and Joint Pathology, intact as received, following sectioning in the coronal and sagittal planes by fine-detail, low-energy radiology with high-resolution, single-emulsion film. Sections were submitted for histomorphology and the study was undertaken to determine quantitatively, with the computer-assisted system, the bone density of the femoral heads. Results. Values in non-weight-bearing areas of cases of rheumatoid arthritis, fracture, and some zones of osteoarthritis were below normal values. The interesting feature was that the cortex at the calcar of the neck tended to show a greater porosity than expected for cortical bone in all cases. There was difference in density, with statistical significance in comparing weight-bearing zones of osteoarthritis versus fracture, and in osteonecrosis versus fracture, in both weight-bearing and non-weight-bearing zones. There was a strong statistically significant difference in P values between the weight-bearing and non-weight-bearing areas of patients with osteoarthritis and a relatively nonsignificant difference in patients with rheumatoid arthritis. There also was a statistically significant difference between weight-bearing and non-weight-bearing areas in the patients with fractures. Conclusion. The study demonstrated the static morphologic and morphometric variables in surgically resected femoral heads at the time of total hip arthroplasty. Obviously, this data is not a measure of outcome but must be regarded as a potential indicator of implant/host bone relationship with morphologic and morphometric implications. One can only speculate that assessment of bone density/porosity can be a predictor of long-term outcome.